


I INTRODUCTION

In recent papers of this series {1 - 10} it has been demonstrated that the
Einsteinian general relativity (EGR) 1s incorrect in several ways and is therefore obsolete. The
basic 1dea ol the EGR goes back to ancient times. and is encapsulated in the statement by
Kepler: “Ubt materia ibi geometria™. which means essentially that all matter is geometry. In
the IECLE series of papers 1t has been demonstrated that differential geometry must include the
basic concepts of torsion and curvature. These are detined in the first and second Cartan
structure equations | 11} which detine the torsion and curvature respectively for any
mathematical space of any dimension using any coordinate system. Cartan also inferred al.l
identity linking torston and curvature {11}, Using Hodge duals the Evans identity has been
shown to be an example of the Cartan identity {1 - 10} and the field equations of unified
physics have been developed from the Cartan and Evans identities. The basic idea that
physies is geometry is theretore retamed. it s the basis of the philosophy of relativity.
Einstein’s ideas are now accepted to be incorrect because he developed them when torsion
was unknown. Te used the obsolete first and second Bianchi identities {1 - 10} in which
torsion 1s missing. His lield equation makes the obsolete second Bianchi identity proportional
to the Noether Theorem through the Einstein constant k. so this field equation is incorrect and
all deductions based on it are obsolete. It can now be shown in many ways that the EGR is
incorrect and obsolete, some of them very simple {1 - 10}. Claims to have verified incorrect
mathematics experimentally are obviously meaningless.

In Section 2 the new general relativity developed in this series of papers and
monographs {1 - 10¢ is used to compute the torsion and curvature clements of any orbit
observed in astronomy. It is no longer claimed that an orbit can be predicted. but it can be

characterized incisively by geometry within the Keplerian philosophy: all physics is



ccometry. The ecometry of the orbit is deduced by observation, and the orbit is characterized
svstematically by its torsion and curvature elements. Cartan’s geometry is a development of
Riemann’s geometry and for the description of orbits. Riemann's geometry suttices by
Ockham’s Razor because 1t is a simpler description. The method used in this section is based
on the Minkowski metric. In the unconstrained condition this is the metric of flat spacetime
and of special relativity. and produces no torsion and no curvature. However, if it is
constrained by an orbit. the spacetime becomes that of general relativity with non zero torsion

and curvature in general. This method was itroduced in UFT203 (www.atas.us). The metric

clements of the constrained orbit are used to deduce the antisymmetric connections using
metric compatibility. [t is now well known and accepted {1 - 10} that the connection must be
anusyimmetric i its lower two indices as a very simple consequence of its basic definition
using the commutator of covariant derivatives. Einstein used an incorrect symmetry for the
connection. he used. arbitrarily. a connection that was symmetric in its lower two indices. A
svmmetric connection is however zero {1 - 11} and produces no curvature and no torsion
from its basic definition using the commutator. Having deduced the antisymmetric
connection. computer algebra is used to deducee the non vanishing torsion and curvature
clements. and to produce the various equations of the Evans identity. It is found that these
methods are rigoroushy correct and selt consistent.

In Section 3 tables of torsion and curvature ¢lements are given for some orbits.
notably the ellipse and precessing ellipse. and some spiral orbits. The code is written in
cencral curvilinear coordinates. so any system of coordinates can be used. notably the
cvlindrical polar svstem. but if preferred the Cartesian system can be used. or spherical polar
svstem. The method developed here considers planar orbits. but can be extended for use with
three dimensional orbits. The method can be used with any orbit observed in astronomy. and

is self consistent.
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